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structure consisting of crystal particles of an oxide represented by the formula (1): 
LiNi2/3Mnl/302 where the arrangement of oxygen atoms constituting the oxide is 
obtained by three-dimensional densest filling. The positive electrode active material is 
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preferably made of a mixture of crystal particles of the oxide with a particle diameter of 0.1 
to 2 [Jim and secondary particles of crystal particles with a particle diameter of 2 to 20 [Jim. 
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Mia. 4MSfiB«* t 3 0 0iCJa±WiKU"e- , r»*. Mi 
{£, ^ijxf^y, ^yrnbyy, *iJfb77/W 
nxf-yy (ptfe) „ * 0| j7vfth-iJr> ( pv 
DF), r f 7 7;k*nxf 1/ y - ^ f 7 z^nxf 

n7°nb°yy£a-£#; (FEP) „ fh57/|/tnxf 
y y - ; 7 p T/I^U bx;yx.— tvI^St-h* 
( P F A ) , 7>yfth"nUT>'- A v^7;^n7°ntf 30 
y y^S^-ft. 7 >yftb'x U t>- 7 nob U 7/y^n 
x^-yy4±M-£ft, xfi/y-rh77/Koxfi/> 
(ETFEffifH) , dfJ7nnf'j7Mnx 
i-V> (PCTFE) , 7 7ftt"Uf>-^>'?7^ 
Hornby y*fi-£#c. Tnbyy— f Yyy>V^u 
x^-yy4±fi-£#;, xfi/y-?onMJ7/Knxf 
L-yftfi^rft (ECTFE) , 7 7ft-iJf>-M 
7 ;P ^ n 7°n h° y y - f b 5 7 ;M" n x f- y y ftjr-g- 
#c£ J; Xfy ••/ it fx U t y - ^ 7/M" n7 f-;Pb*x;p 
x--r^-Tb57;^nx-f^yitS^-#c^^'^$,(f 40 

%mm^W£h%\ mmximiznsixm^ s £ 

-y^b"xij^y (PVDF) itfrJf'J fb57^n 
IfV7 (PTFE) 

[0043] ZES^Jfetfrfc LT(±. flURSfuSMfc 
yy7.H. ~'y77k T;b5xi7A, f^y S^O-^ 



^M2 003-86183 
1 2 

-7v-;K f-?y*Si«ig£®l£ 
^aMe&irfcJflv^.rfctf'C&s. mz, nv§- 

®cvmmikix&<it^x$i» ttz. mmmm 

(i . mffifWHff (cts i^T HUH S tiX \ ^ t tnX'fo 1 X X 
<. MiUi$g. y<)V2^^ y— ^>yh, ^°y^§ti 
fc*,<?), 77ft, ^?L®ft. »^ft, «*S¥fcJ;y'« 

— 5 0 0 umff)i>COmT±L<m^tlh > 

[ 0 044] xmiTm^&ti&Mmtfik ixn. u 
f-7A. y-f-^A^A. &mm:&to. * 

'j **72±a ■ tkmx^ 5 -fb^-ftT'S) 

TSS. Uf-^A^i;LT(±. Li-AlMt, L 
i-Al-Mn^i, Li-Al-Mg^M, Li 
-Al-Snl^, Li-Al-InMt, Li- 
Al-Cdl^. Li-Al-Te^M, L i — G 
a^^, L i - CdIM, L i - I n^^r# s L i 
-PbMi, Li-Bil^feiV'Li-Mg^ 

[0045] A»b^ftt L-c(±a^*ta 

LT{±, n-77, A3tM 
ift. ^V77-*'y-74 7Pb-7\ SiS-f^y7x-X 

>mft. m&^m. tfy^mmm. mum (# 

Ur7Unxhij;y^, t«yf-jR» b^n-7^. Mffl 
v vt i ± v * . ^T" , 7 y 7 x -X/J^ffc fcHKM t L 

p. n, s, sic&£VBiC%b'<?)gm{k-&m£-& 

A,?i>&\ -t^St LT«i0-l 011%^ L 

[0046] mm^vmt Lxa. Mttfzxfc&fats 

zwmatih. ^mwif^-it^mtLxii. mum 
y i-x 7 x y i. ittf y r-t^ y y ^ zcrmft^Hl-^k 
tmf^ti. mitWcLxn. mmzu\)vvm.im. 



(8) 

1 3 

[0047] ,ifLio<?)pMmm. i&k&b&xm^x 
h i < . m a if t •&#toffl^H± . 4 fc am 
it^nm^^s vim*. t>iih. *?twxm\ ^tih 
mm-^mmimo . i-6 0//m#'#f4U\ x 
mhl<(±o. 5-3 0umx-hh, vc^mmii'- 

10m 2 /gt{)l.«i>lKU\ 4ft:. &ikffim± 
fi. MX^TS^HIS (doo2) *I3. 35-3. 4 
0 AT" c Ifc^OtesWcOT^ $ ( L C ) ifi 1 0 0 Aiil 
±<7)Mfn^ffi U\ 10 

[0048] t^mzav^x\i, lEffiigftetL i 

*£ft-0^ft*. L i ^^t^^ftffiSS 

tL^^tist, *hi m«»m o ofiiaitcw 

L. 0 . 0 1-1 OSSSUSJS) <7)L i £#W§-£Ti> 
[0049] ±IE«0J: a fc. fl«ttl4(CL i 

stta, witr, ftffifffi*j±#t^mm*±«D»- 20 

•itft: 0 . SiSv^i^f feVffiiftffcffitiarifK J: 0 U 
L i £ F-7°§tfft DtWTi^. fiS^ffl+c^WJW 

mmm^\ 4ft, nmtm^dmumm^m 

[00 50] ftffi£ffl4^#fflt LTii, IWMffiS 30 

l£«fiJfi . #JPRB£# 3 0 0 °CliLh^*° 'J § . 

Miff. zKUxf-yy, i^ij/ntl/y, ^Jfh57 
Woifl/y (PTFE) , *°'j7»/£t*xy-fy 

(PVDF) , Xfl/V^yXyiA, rb57/W 

nxf i/y-^f7Mn7nh"l/y*t^ (FE 
p) . TYyy)V^vitt.^-vy-f^—y)V^uT)V^)V 

\L -)V^~T)Vim.^ ( P F A) , 7 -/{fct - U r> 

-^*^y)i*u7u\?v>£S&fo. y '/ftt-Df 
y-^nnM)7Woxf i/y*l^ xf-vy- 40 
TF^7/ytnxf-yy4±S-£#c (ETFEfflll) . sff 
y?nnfij7/Wnxf-i/> (PCTFE) . 7-y-ft. 

fx; u r y - ^ y 9 yjvt o 7*0 1 y y *fi-£# . to 
byy-f-F77;ytnx^yy4tJNHfc, xf-yy- 
^ nn h ij 7/Wnxf (ectfe) . 

y -y \t £ — y t y - ^K^ry )Vt n7n £ y y - t h y 
7/M" nxf y y jm^fcii X lf y -v it b- 'J t y 
-7;^o^f il/hX/H-f^-f f 7 7Wnxf 
y y £W £ x t I> . J: Off* L < 

ti. Afl/y^^yiyiA, ^^-yft'xijfyt 50 
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[00 5 1 ] nmcoMMifct LT«±, fi!^5^«ffit 

y]/XM. -v^K in. -f^y^J;y'#4«*t"i7)ffi, 
ffl^xT-yp^ii^ffit^-^y, X>y-Jr;P- s ^y 
4 ft: (xigT'«I t ft: i> V . Al-Cd ^ik% t'ttm \ ^ h 

tit. miz^ mttzi±m^mmt^\ ztxt>?mm 

MiHl> 7^;i^a, y-F, ^ 7 f, A>f 
*\ 1-5 0 0x«m(7)i^*f4 L<fflV^fLS 0 

[0052] ms^Mtti. «^^ms#M«ffi. y a 
mm. J^ymmi E^mmmx^^m 

U-y, * ,| Jxfi/y/ J :j;'^l/7 ^ y^'jv-, ^7 

#t:RR£S*i=Qri^. 0-3 0S*%*«if4 
[0053] *«BHt:i3{«Effiii it/^ffifi, iESS 

mmmmz%v4ZT%:>i:zi£t!c\ttfX"% & . 

[0 0 54] -fe^V- ?t LTJx. Tv^^^f^yitiiift 
Rtfffl^&fiS. 4ft:. 8 0°C«±T"?L^WSL. ffifii 
/|ctt*^ to U 7n t y y , *° U xf y y 4 1" «4X{x 

v-?mm±. m*y-FJ;DJ»Lft}swiL mm 
m&kvmmKtztfimL^vmmx'fohzttmt 

L<.W^(f. 0. 1-1 jumtfil.^'li tvy -fe 
y^y-^cOff^{±. — ffi.mzi±. 1 0-3 0 0vm£>m 

iittx «W^KJ±t« t tiS A\ -«e<Jtfi 3 

[0055] *^Bgtt>ft£#*m»ifti±. mmt^co 
mm^sm t ft y -f 7 as t *» t ffij^ $ tix \ ^ s . » 4 

Lv^^ii. xxf/ffli 4ft(i^Lftxx-f;FT" 
**»Tt>. 3(*t*-jK^— F. g«^;F*'yffix 



(9) 



1 5 

[00 56] frta^^ftM, feii/*5MB(cti^f 

ffli^xxx/WcW:, mtf, x-fyy#-tf;*-b 
(ec) , 7aevy*-^-h (pc) , 7'f-yy 
#-#*-b (bc) fciyt*-i/y*~^-h (v 
C ) & fc'f)B&K#-jtf*- b , yXf7b#-#*- b 
(DMC) , yXf;^-#^-b (DEC) , xf-;P 
;*f-/b#-#'*-b (EMC) fcitfy'TntVl^-iK 
*-b (DPC) £fc*<^Rii$#-#*-K 

;KMF) , Iffigy^/b (ma), T-nt^ymxfvb 
(MP) feit/'Tat^yiix-f;!/ (MA) £>"«ItM 
M;^>HXf/k r-7'fn5?b>' (GBL) 

[00 57] mVt%-tf*-ht LTJiEC, PC, V 

c&iraqwiija u< , i«*^t;yixxf at ix 
tiG b L&t'#ff i t < , ^tt^-tf*- b £ L 

TiiDMC, DEC, EMCftZtfit&LW ttl. & 

S£JE tT , IgIJfi#/b*'yKxxT7b£-£tf t> eo fc jff 

8 0 %IiLh#tfbWt , &a«l7n b yttW«?W 

[00 58] futBi^KMf"^ U ^ AJgfc LTi±, 
M^ii'LiClO*, LiBF4, LiPFe, L i A 1 
C U, LiSbFe. LiSCN, LiCl, LiCF 
3SO3, LiCFsCOs, Li (CF 3 S0 2 ) 2 , Li 
As Fe, LiN(CF 3 S0 2 ) 2 , L i Bi o C 1 i o , ffi 

masmtifrxymi-vj** l i c 1 , l i b r , l 

i I, ^nn*7y'JfW, H^x-W^l'Jf^ 
A, L i N (CFsS0 2 ) ( C 2 Fs S 0 2 ) , L i N 
(CF3SO2) LiN (CiFsSOz)!, LiN 
(CF3SO2) (C4F 9 S0 2 ) 5 YWkhVf 

hzbtfx%h. zti^n. ®m-thwm%iztz. % 
imizm^hitx mm-rh z t s . . 

fICL i PFe^S-frSifc^i Offi Uy 

[0059] *miizt5\,^fflz&zL\,T$wwm 

t i>S ft- , yf^tLTLiPFe^ 
X L i PFeJ^kDL iBFttLiN (C 2 F 5 S0 2 ) 2 

co-M^i^mv^ ztmit lvk zti^mmm^mM 
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$tL^^i\ 0. vFMfftlu. # 

0. 5 — 1. S^/b/y-yHbT'^O^iWi: 

[0060]^t, ±fE€M«ti±, nu&ftffliBJBtt 
MtSBWT", 2-^f;F77y, f^7iX bn- 

,y r-'jy, ^^yx-f/F, t°yyy, byx-f 

;P7t^7T^fF. bUx^y-ybTSy, ii«x-7- 
10 ;b, xfi/yy"7Sy, n-75-fA, ^-tfUyKb 



UTS b. 



•niy-eyffim#is£tfifmmm& 



[0061] t^, mm^fti? 0 1, i a in 
20 tKjK9rt>J&"s - 1 h o mwmmvk ixiz. 

immmm, l i «a«, ^n^>«, mus^ 

^t'*U<flI^tl'CV^„ ^-t't, Li4Si04, L 
i4S i O4-L i I -L i OH, x L i 3 P Cm- ( i-x) L 
i 4 Si04, Li 2 SiS3, Li3P04-Li 2 S-S 
i S2, M'Jy£^i"«*&. *M« 

mwx-i±. man. ^yxfF-ytw b, *°yrn 

bb-y^^b, ^^77 7-lfX ^UTvUv 
y, *°ijx^yyx;F7 -f b, ^Ub'rL/pr/pn— 
30 ^U7-/{kb'xyry, ^ij\Jft7/^n7otby 

[ 0 0 6 2 ] *«s#;ms®(c±K#7j<m»?«^ 

SMIStLTii, M^if, ^Ux^py^^ 
b, * 0| JTnb°yy^-df^ b, ^°y*x7T-b'y, *° 
yryjyy, ^yxfi/y^7-f b, ^yb-^r 

;brj-;b, *°'J 7 v-ftb'xyx'y, *°y^-77;b^o 

40 cos^v MJ7? x mw^x-fo h „ # t , 7 -/ ^ 
fx ij r'y t ^-9-7;bjj-n7°n ti/yc^l^t^ 

y 7 -y ^bx y t y t if? u x^ y ^ ^ b* coa^tsj 

[0063] LT(±, =J>f yM, *'^y 

tjEffiS^lTfflV^fiS. -f-cO^y-y bcOJf^ttfKi; 
# § t i 0 ^£-ttL{i' J: ^ „ i tz , €*(7>MJc 
50 ^'y-bM, RffiM, «f0fc#, lESSfeK^/tiit 



( 

1 7 

}£, ^^f^/S, tm -y7l££cfcl!/.X?4*-Xj£ 
%t'folf&c\ktfX'$&. %co%fr-Ct>7'l'-Fm. i- 
4 yma Xif^x biv-i? a ymtfiMt U\ 
[0064] mm±. 0 . 1-100 m/^coajK-en 

tsimmfrbm&zizx^xbiu. ^mm$. jews 
rmm mt i mmtz , ttmmmmtm f 

[00 6 5] ^fWrSfi^T't^T'tX h 5 
§ £ J: 0 «W>fe^4 #\ frffl^MJf <?)i¥^ 

tsaw^. »SL isayh 
m^hztmjt lw ?asi±8o~3 5 o°c^ieBi^ 

#*L<.Wfc 100 — 25 Orwiffl^ffifc U>. 1 
iffi^ttco-STteKi 2 0 0 0 p p mOT^Ift L < . IE* 

■am, fls^fe xt/mmm^tim^mn 500 

[0066] y-b^ruxmn. -mzmmztix^ 
h^m^m^h^b^x^^tK mzikWTb-xmttz 
i&bisyy-ruxmtfK&Lw ?vxm±. mzm 

Jg^il&W, 0. 2 — 3t/cm2##FiU\ flV 
yy-TVXmcOTVXmSte. 0. l-5 0m/M 

#2 U\ 7vxssii. Sia~2 0 o o c^'ffi U\ 
flS^-bt^-fSiES^-hcoificoib^ii;. 0. 9- 
1. l*W4LV\#t, 0. 9 5-1. 0»L 

£M^?jiz£*jmitztbm%.xt?%^t>\ mm. im 
? Mia x tf%^i?M&fr h ^m^xhtiimm^m 
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[0067] ,izx\ 06 Hffimnmn-umm 

SU-F1 5*^|^ffiSixTSP*l 2^«^§ix. ft 
SS^^JitS'J- H 1 6A^[# tii§tiTmit^-x 1 

i n&mzmuztix 1 15 . mffi^-^^y - 

10 itj&s-C^S. i^. -f^y, ?o 

ti$>0>&&ij t m\*$>tLi. mz. mm^r-xuxfyiy 

xmWL. A 1 -Mn-^«SjDlL)tt>C0. iEffiU-K 
5 - ^ A . ftS y - F (i- -y trjiVM htttL 

i/—TVy?y°7Xi-v7X&kXfl\tib&Wk< r )\%^L 

[0068] mm 1 4 «±T§i5t(i^ix wesy y 
71 imm^tixv^h, % lx . «??«£t&au $t 
20 ps^ntli^x^its. 

30 [ 0 0 6 9 ] wmttmt ix , mm&vm 
tzx ^W(f&m%thtt?tmfathc\ktfx%&» z 

T{iLi2C03, LiHCOs, NazCOs, NaHC 
O3. CaCOsfciy'MgCOsi t'WllK ii'i* 

[0070] 

535*, ^miiztL^cvfrizm&ti&iicoxn^* 

Ltz, 2. 4WJ -y b)VmfM^-;"r!V7\mmiiX 

xfi. 2^>b/V vb jvvxm v v# y*^jKcom-&?S 

50 4. 8^/U-y h;^NH 3 ^l&, 0. 5 5 U U >y 
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t i "5 - -y >-*K£ft Hit. 

T, ^ ix£ 4 0 0 °CX 5 Sfra^fiSi L , - "/ *r)V : V y# 
y=2 : l@g»£#/t„ 

[00 7 1] MtBSMI3Bafc*Kfcyf-^A£ L i, Ni 
& iV'M niOH^irt^L i / ( N i +M n ) =1 £}lfit 

•tJ: 3 kj^u -at i o o ox^-ejMLT^-coii 

JST" 1 0 BtPalMRSc L . * t X , OfltsMRT L fcftfcffl 
££Tlf !>B$t±« -S7 0 0'CT5l$IHr--/l'Lfc» 

COIESSWSl (LiNi2/3Mni/ 3 0 2 ) (H 
EPMA(Xi^?nM)CJ;^ gtf- OBfH^W 

[0072] ±tz, p^co^jHtx^^m^y^f 

y ( M n O O H ) , TfclHb— "/ N i (OH) 2 ,fc 
cfcWKK-ft: yf7iLiOH SrM-o L . fc&flfcfc^ft 20 
£10 O'CT'llliScU IBIKSWIC2 ( L i N i 2/sMn 
1/3 0 2 ) fcfcfc (JHK0IJ1 ) . ©*X'MJrfb^Jil 
ffl^&£«Ifc E PMAt± DWBU: 

t i 3 z<mEW8WSt2 CiJ ^TJ4, - v v 

y ^^ixs^v wmmm 1 1 Jtie lt hj ^>>&«t lt 

V^fc. £ f> WtKW2 t LTTfT|I<7)IEffi^ft)«3 (Li* 



*Co0 2 ) 

[0073] im&i 

lUifllfc. ±IBiE«vS%IL W^WC-fcl-T^rf- 

vyyy -y 9 . fe#M?*£*°y ? 'Htt"- y t>wi 

(PVDF ) £8 0 : 10: 1 0 VMS&XWife L . >- 
- MMPBjfcflfc. £ «fiM)£ PM««T*>fe^ , 
jt^T'S 0°CcOfflST"»l 5B*ia£*i§-£jEffi£f§ 
it, M£tJ&ff^ii7ty^A#M£RS|:K 
KfT&Sft >T flffi £ L & . -fe^V - ? b LX fcjjf U xf- 
l^«»£?UI£JBv\ EC (ifl/^- 

EMC (xf-;^f-;^-#^.-h) (?) 

1 : 3 (flcfiJt) <7)iH^™^ lt/^L iPF 6 J 
sSBLTPiSLfc. £^£ffl^T^i£ti; D 2 0 1 6 

tMx (g^'2 o s y , jf^. i . 6 s y ) £7)3-^ y^rn 
[0074] #sL/tn>( ymmmis^^w m 

ffim ( 1 C ) ffiS^S«fIfttT"4 . 3 V£fct±4 . 9 V 
tT^t/Co 4. 3V(7)^(7)§gt4. 9V(7)%^ 
t »H*> h , jEffiiSMt #> ^> ft ft § tlT t ffi tflf 
^thX"hbo')^^M.{h iiafiJS) S^ftfe. 

[0075] 
[*1 ] 









l ; mm 






4. 3V 


4. 9V 


(DlAh/g) 


1 


L i N i OT M n , fl O, (Ni, Mn^-»«!> 


150 


180 


30 


itKM 1 


LiNi wMiiiflO, (Ni. Mn^F^-^i[) 


132 


193 


61 




LiCoO, 


its 


250 


105 



[ 0 0 7 6 ] m 1 . ^HJcOIESig^SSrffll- ^ 

[0077] ®mmm&& 

og't. ftstf/fEii-ri>y^ i 7A^s^<*st. w 

X\ ±MWmW£ 1 ~3 £fflvvC06 ts-tniBM 

m * #s l , as jfi^m l t nmmw&is. * mm l t . 

tz . £ #i 6 £ H?R N - x ^-)V h" n y V J y izftMl?: -e- T 



» [0078] M«®»fi£±Wfit L. £tl 

tXfl/y77y'xya"A^f||t 1 0 

0 : 5tOSiJ^T"^t^t«£fflS«P5ffltM*. % 

LXtetf'JzLj-uymcym^L? ^v^i^tz. 

40 LiPFe^l. 5 ^k/'J -/ LX%^fltz i> 

cozmmttz, ftmLtznmwmm^mmmn 8 

[00 7 9] f|fetL^ni5Sl;ffil — 3toUT. 1/ 

v\ ^<nm^mmmrn^ms&s.wmLfz, 

[0080] 
[!S2] 



(12) ^fffi2 0 0 3-8 6 183 

2 1 2 2 







CC) 




LiNi «Mn,/,0; (!fi,«3l5-^f£) 


120-125 


Jt«W l 


L i N i wMnmOi CNi, Mll^i^ — 


13 5-140 


ttmw 2 


L i CoOi 


14 0-148 



[ o o 8 1 ] m 2 &t> . 3fE^HHt=fii & ies^w^ fflv > * * s o 



[0082] 


[IHtcOira] 


IffiiomSU ELknioiz^ JzfflMzitilii. 3c«& 


1 






2 


imn 


mmx % . u ^ Afttti*^ j; wifKim < mass 


3 


K&m 




4 




s. 


1 1 






1 2 


mum. 


[HI ] *^tfSI>iESvS»^»(ttl>@tfLft^ 20 


1 3 




ffiftl3 l^T- >y ^/Pfc «fc W >^>M : ftfgm-t& 


1 4 






1 5 


jES'J-F 


[02] Hl*aS4W(C^-f-0rftoT, --y^WIff 


1 6 






1 7 





[033 l i c o o 2 ^?t:ft«ft*ssr«±e^t^-r0T * 



[01] [03] 




50 100 150 160 ZOO 250 
Q/tnAh. g _l 
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[02] [05] [06] 




(12)WM 77<Llj 31®: F?-A(##) 5H029 AJ02 AJ03 AK03 AL06 AL12 

MMf^M^^MWOb^m t&TM%9 AL16 AM03 AM04 AM05 AM07 

SSft^ttfi BJ02 BJ14 DJ17 HJ02 HJ05 

5H050 M02 AA08 BA16 BA17 BA18 
CA08 CA09 CB07 CB08 CB09 
CB20 FA17 FA19 HA02 HA05 



